General Experimental
Unless stated otherwise, all reagents and solvents were purchased from Sigma Aldrich and used without further purification. 3-fluoro-4-nitrophenol was purchased from Fluorochem and was used without further purification. 6-(hydroxymethyl)picolinaldehyde was synthesized following literature procedure. [S1] Anhydrous THF and dichloromethane were obtained by passing the solvent (HPLC grade) through an activated alumina column on a JC Meyer solvent drying system. Anhydrous nitromethane was dried over molecular sieves and degassed by purging with nitrogen for 2 hours. Column chromatography was carried out using Silica 60Å (particle size 40-63 μm, Sigma Aldrich, UK) as the stationary phase, and TLC was performed on precoated silica gel plates (0.25 mm thick, 60 F 254 , Merck, Germany) and observed under UV light. NMR spectra were recorded on a Bruker Avance 600 HD with an Oxford AS600 magnet (600 MHz cryoprobe). Chemical shifts are reported in parts per million (ppm) from low to high frequency and referenced to the residual solvent resonance. Coupling constants (J) are reported in hertz (Hz). Standard abbreviations indicating multiplicity were used as follows: s = singlet, d = doublet, t = triplet, dd = double doublet, q = quartet, m = multiplet, ddd = doublet of double doublets, ddt = doublet of double triplets. 1 H and 13 C NMR assignments were made using 2D-NMR methods (COSY, NOESY, HSQC, HMBC) and are unambiguous unless stated otherwise. Melting points (m.p.) were determined using a Buchi M-565 apparatus and are reported uncorrected. Low resolution ESI mass spectrometry was performed with a Thermo Scientific LCQ Fleet Ion Trap Mass Spectrometer or an Agilent Technologies 1200 LC system with 6130 single quadrupole MS detector. Highresolution mass spectrometry was carried out by the EPSRC National Mass Spectrometry Service Centre (Swansea, UK).
Synthesis and Experimental

Synthesis of ligand 1
Scheme S1 Preparation of ligand 1. Reaction conditions: (i) 5-Bromopent-1-ene, K2CO3, DMF, 60ºC, 89%.
(ii) iso-pentylamine (2 eq), DMSO, 90ºC, quant. (iii) 1. 6-(hydroxymethyl)picolinaldehyde, water/2-methoxyethanol (1:4), 100ºC. 2. Na2S2O4, 100ºC, 66%. (iv) MnO2, CHCl3, reflux, 84%. (v) Dithiooxamide (0.5 eq), DMF, 130ºC, 50%.
S1
A stirred solution of 3-fluoro-4-nitrophenol (4 g, 25.5 mmol), potassium carbonate (3.87 g, 28.0 mmol) and 5-bromo-1-pentene (4.17 g, 28.0 mmol) in DMF (25 mL) was heated at 60°C for 16 hours under an atmosphere of nitrogen. On cooling, the solvent was removed, and the residue partitioned between ethyl acetate (100 mL) and water (50 mL). The organic layer was then sequentially washed with 5% aqueous lithium chloride (3 x 50 mL), water (50 mL) and brine (50 mL). The organics were dried over MgSO 4 and the solvent removed under vacuum. The desired product S1 was obtained as a brown oil (5.12 g, 89%) and was deemed sufficiently pure to use in the following step without further purification. 
S2
To a stirred solution of S1 (4.92 g, 21.9 mmol) in DMSO (25 mL) at 90°C was added isopentylamine (5.1 mL, 43.7 mmol). The resulting solution was stirred at the same temperature for 2 hours. On cooling, the solution was partitioned between water (50 mL) and diethyl ether (50 mL). The organic layer was dried over MgSO 4 and the solvent removed under vacuum. The desired product S2 was obtained as a dark red oil (6.39 g, quant.) and was deemed sufficiently pure to use in the following step without further purification. 
S3
6-(hydroxymethyl)picolinaldehyde (1.41 g, 10.26 mmol) was dissolved in a mixture of 2-methoxyethanol (30 mL) and water (7.7 mL). The solution was degassed with nitrogen bubbling for 1 hour and subsequently warmed to 60°C. S2 (3.00 g, 10.26 mmol) was added, after which degassing was resumed for 15 minutes. The resulting biphasic solution was then stirred at 100°C for 1 hour, during which time the two layers became miscible. Finally, an excess of sodium dithionite (6 g) was added in one portion, yielding a bright yellow suspension. Stirring was continued under nitrogen at 100°C for 16 hours. After cooling to room temperature, water (30 mL) was added and most of the solvent was removed under vacuum. The residue was partitioned between CH 2 Cl 2 (50 mL) and water (50 mL), and after separation the aqueous layer was extracted with more CH 2 Cl 2 (2 x 50 mL). The combined organics were washed with water (50 mL) and brine (50 mL) before drying over 
S4
To a solution of S3 (150 mg, 0.40 mmol) in chloroform (10 mL) was added MnO 2 (348 mg, 4.00 mmol). The suspension was stirred at reflux for 16 hours before cooling, filtering over celite and removal of solvent under vacuum. The desired product S4 was obtained as a dark brown oil (125 mg, 84%) and was deemed sufficiently pure to use in the following step without further purification. 
Synthesis of molecular grids and Solomon links
Scheme S2 Preparation of interwoven supramolecular grids and molecular Solomon links. Reaction conditions: (i) M(BF4)2, M = Zn(II), Fe(II) and Co(II), 3:1 CH2Cl2/EtOH, all quasi-quantitative yield.
(ii) Hoveyda-Grubbs second generation catalyst (0.8 eq), 1.5 mM in 3:1 CH2Cl2/CH3NO2 (Zn42, 72%) or CH2Cl2 (Fe42 90%, Co42 71%). (iii) Zn42: Li2S (10 eq), CHCl3/water/CH3CN (9:9:2), 52%. Fe42: TBACN (30 eq), CH3CN, 46%. Co42: Na2EDTA, CH3CN/H2O (1:1), 55 ºC, 56%. (5.97, 5.96) . As can be seen in Figure S2 , the broad 1 H NMR of [Fe 4 2](BF 4 ) 8 indicates some amount of high-spin Fe(II) complex. As such, the peaks could not be unambiguously assigned and 13 C NMR data were not obtained. Co 4 2 To a stirring suspension of 1 (17.8 mg, 21.3 µmol) in CH 2 Cl 2 (3 mL) at room temperature was added a solution of cobalt (II) tetrafluoroborate hydrate (7.2 mg, 21.3 µmol) in ethanol (0.9 mL). Within seconds the yellow suspension had become a slightly turbid red solution. Stirring was continued for one hour, after which the solvents were removed under vacuum. The residue was redissolved in acetonitrile before passing over a small plug of celite. The solvent was removed under vacuum and the flask inerted with nitrogen. Addition of HoveydaGrubbs 2 nd generation catalyst (1.3 mg, 2.1 µmol, 0.8 eq) as a solid against a flow of nitrogen was followed by addition of anhydrous, degassed CH 2 Cl 2 (5.0 mL). The reaction mixture was stirred at room temperature for 48 hours. 2 Method A To a biphasic solution of [Zn 4 2](BF 4 ) 8 (20.0 mg, 4.8 µmol) in 9:9:2 CHCl 3 /water/CH 3 CN (5 mL) was added Li 2 S (20 mg, large excess). The mixture was stirred vigorously for 1 hour then diluted with CHCl 3 (20 mL) and water (20 mL). The phases were separated and the aqueous layer was extracted with 2 x CHCl 3 (20 mL). The combined organic layers were dried over Na 2 SO 4 and the solvent removed under vacuum. Purification by preparative thin layer chromatography using 96:3:1 CH 2 Cl 2 /MeOH/Et 3 N as eluent afforded 2 (8.0 mg, 52%) as a bright yellow powder. Data Collection. Synchrotron X-ray data were collected at beamline I19 (λ = 0.6889 Å) Diamond Light Source, [S2] for [Zn 4 2](BF 4 ) 8 at temperature of 100 K. Data were measured using CrystalClear-SM Expert 2.0 r5 suite of programs.
X-ray Crystal Structure
Crystal structure determinations and refinements. X-ray data were processed and reduced using the CrysAlisPro suite of programs. Absorption correction was performed using empirical methods based upon symmetry-equivalent reflections combined with measurements at different azimuthal angles.
[S3] The crystal structure was solved and refined against all F 2 values using the SHELXTL suite of programs.
[S4] Only zinc and sulfur atoms were refined anisotropically. The rest of the atoms were refined isotropically due to a poor reflexions/parameters ratio. Hydrogen atoms were placed in calculated positions refined using idealized geometries (riding model) and assigned fixed isotropic displacement parameters. The phenyl groups were restrained to have idealized geometries using AFIX commands. The C-C and C-O distances in the aliphatic chains, the B-F and F-F distances were restrained using DFIX and SADI command. The atomic displacement parameters (adp) of the ligands have been restrained using RIGU, EADP and SIMU commands. Compound [Zn 4 2](BF 4 ) 8 present large voids filled with a lot of scattered electron density, the SQUEEZE protocol inside PLATON suites was used to account the void electron density. [S5] A large number of A and B alerts were found due to poor crystal quality and data. Approximately all of these alerts (both A and B level) result from the large and deformed/illbalanced thermal movement of the aliphatic chains. The cause of this effect can be attributed to the unsolved disorder of these moieties. The high value of weighted R and the ratio of the observed/unique reflections, very large voids (residual electron density SQUEEZED) of the crystal lattice also give an A alert. The bond distance alerts result from the large thermal movement of the atoms.
The data had to be trimmed at 1.2 Å, because no diffraction was observed beyond. High weighted R factor and Rint are consequence of the poor crystal quality and data. As we can observe in Figure S6 , Bragg diffraction spots were only observed in two directions of the space, while only diffuse scattering was found in the remaining direction. This phenomenon could be attributed to the disorder of the anions and the solvent molecules present in the inter-link region. 
Molecular modeling of Zn 4 2
Figure S12 Modelled structure of Zn42. The geometry optimization was carried out using Spartan '14, Version 1.1.2 using MMFF minimization, and showed that the linker was of the necessary length to successfully achieve ring-closure between parallel strands.
